. Syllable Cluster Types ranked by frequency over total dataset, with weights according to the leastsquares fit. The most common types are: +g+s-s, +b+g-s-g, +g+s-s-g, +g-s-g-b, +s-s-g, +b-b+g+s-g. A plus coefficient designates a syllabic cluster that is more common in Sleep Deprivation, a negative coefficient more common in the Rested case. 
. Clinical Phonetics. Allyn & Bacon:Boston. Stevens, K .N. (1991) . Speech perception based on acoustic landmarks: Implications for speech production. Perilus XIV. Papers from the symposium, Current phonetic research paradigms: Implications for speech motor control. 
EXPECTED CHARACTERISTICS OF REDUCED ARTICULATORY CLARITY
Reduced pitch range (i.e. speech is more monotonic) Reduced vowel space (i.e. vowels less distinct from one another, more like "uh") Voiceless stops sound more like voiced stops (e.g. "t" sounds more like "d", "k" more like "g") Less precise fricatives (e.g. "s" sounds more like "sh") Unstressed syllables reduced or "swallowed", e.g. "plees" for "police", "inristin" for "interesting"
In past work, we have described the use of a "landmark"-based computer program to detect contrasts in articulatory clarity between "Clear" and "Conversational" speaking styles. In this paper, we test the hypothesis that rested and sleep-deprived speech will show changes in articulatory clarity similar to that seen in "Clear" vs. "Conversational" speech.
Landmark-based Analysis of Sleep-Deprived Speech
Suzanne Boyce*, Joel MacAuslan+, Ann Bradlow#, Rajka Smiljanic# • Total Number of Landmarks. Not robust to background noise.
• Syllabic Complexity. Landmarks can be grouped into clusters corresponding to syllabic units (a measure of syllabic complexity). Note that a CVC such as "cab" or "pat" may show up as (+b-b+g-g+b-b) when the consonants are clearly articulated, but as (+b-b+g-g) when the final consonant is unreleased or weakened. A syllable consisting of a single vowel (as in "a pout") will probably show up as (+g-g). This measure is very robust to background noise.
• Duration of "Strong" vs. "Weak" Syllables. The duration of "strong" vs. "weak" syllables is a rough measure of the degree to which syllables become reduced, or "swallowed". Figs. 10a and 10b. Fig. 10a shows the number of 20-second segments of speech for which the mean duration of weak vowels is less than the mean duration of strong ones. "Strong" and "weak" are defined acoustically by same criteria in both conditions (p < .001). Fig. 10b (below) shows the # of subjects for whom the same is true.
Three Most Common Syllable Cluster Types
Databases Analyzed The speech signal is automatically partitioned into 5 frequency bands plus voicing. Landmarks are identified as points where abrupt changes in the spectrum at particular frequency bands of a particular type coincide. As noted above, sequences of landmarks that represent syllabic groupings are then identified and tabulated. NOTE: Our landmark system uses a threshold to determine if a landmark occurred. Thus, there may be evidence in the speech signal of a particular articulatory event, but if the evidence does not hit a threshold, the landmark will not be detected. Information regarding the 'strength' of a landmark is retained.
Landmarks can be used to eliminate pauses and to calculate most standard speech measures, such as VOT. 
